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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lightweight 
compact inexpensive film-type actuator capable of 
remarkably expanding a range of application by enlarging 
the displacement and a working range while keeping the 
characteristics such as responsiveness and 
environmental resistance. 

SOLUTION: This film-type actuator A is formed by using 
a high molecular actuator element 1 having an ion 
exchange resin molded plate 1 A capable of being curved 
and deformed by applying the electric potential 
difference, and placing an elastic film 3 having an area 
larger than the high molecular actuator element 1 , and 
displaceable in the same direction in accompany with 
curving and deforming motion of a free end part la of 
the ion exchange resin molded plate 1A, in a state of 
covering the high molecular actuator element 1. 
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CLAIMS 

[Claim(s)] 

[Claim 1] This ion-exchange-resin shaping plate by applying the potential difference to an ion- 
exchange-resin shaping plate by the moisture state A curve and the giant-molecule actuator 
component constituted deformable. So that it may be mutually arranged by both-sides side of 
this giant-molecule actuator component in the electric insulation condition and the end section 
side of an ion-exchange-resin shaping plate may serve as a free edge in which bay bending is 
possible at it The electrode of the pair which carries out fixed maintenance on both sides of the 
other end side of an ion-exchange-resin shaping plate from both sides, The membrane type 
actuator characterized by having the elastic membrane which has a bigger area than the above- 
mentioned giant-molecule actuator component, and has been arranged at the condition that it 
can displace in the same direction as it. with the curve deformation actuation by the side of the 
free edge of an ion-exchange-resin shaping plate. 

[Claim 2] after the free edge sides of each [ these ] ion-exchange-resin shaping plate have 
compared, while the plurality of the above-mentioned giant-molecule actuator component is 
arranged — the other end side of each [ these ] ion-exchange-resin shaping plate — one — 
reams — the membrane type actuator according to claim 1 by which fixed maintenance is 
carried out with the electrode of the pair of an annular form. 

[Claim 3] The membrane type actuator according to claim 1 or 2 with which the solvent which 
maintains an ion-exchange-resin shaping plate in the swelling condition is enclosed in the space 
which the ion-exchange-resin shaping plate which constitutes the above-mentioned giant- 
molecule actuator component consists of polyelectrolyte ingredients, and is formed with the 
electrode of the ion-exchange-resin shaping plate made from this polyelectrolyte ingredient, 
elastic membrane, and a pair. 

[Claim 4] In the hollow closed space formed in the attachment member list connected with the 
attachment member connected with either the oscillating generating section and an oscillating 
receiving part, and another side with the elastic body prepared between both attachment 
members this interior of space — the Lord — secondary, while the bridgewall divided in two 
liquid rooms is stretched possible [ displacement ] in the direction which carries out adjustable 
[ of the volume of both the liquid room ] relatively It is the liquid filled system vibration isolator 
with which it comes to prepare the limit path which is made to open both the liquid room for free 
passage mutually and absorbs the fluid pressure fluctuation of the main liquid interior of a room 
at the time of oscillating generating. As the above-mentioned bridgewall The liquid filled system 
vibration isolator using the membrane type actuator characterized by having stretched the 
membrane type actuator indicated by claim 1 thru/or either of 3 in a hollow closed space. 
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[Claim 5] The fluid control unit using the membrane type actuator characterized by being the 
fluid control unit which comes to prepare the path area the moving-part material which can be 
displaced in adjustable or the direction opened and closed, and installing the membrane type 
actuator indicated as the above-mentioned moving-part material by claim 1 thru/or either of 3 in 
a fluid channel in a fluid channel. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fluid control unit which comes to use the 
membrane type actuator for the movable element for control of the fluid flow in fluid devices, 
such as a valve and a pump, at the liquid filled system vibration-isolator list which mainly comes 
to use the membrane type actuator which comes to use an ion-exchange resin shaping plate a 
curve and the giant-molecule actuator component made deformable as the principal part of 
operation, and its membrane type actuator for the moving part of vibration isolators, such as an 
engine mount for automobiles. 
[0002] 

[Description of the Prior Art] Small [ lightweight ] and the lightweight giant-molecule actuator 
component it was made to make this ion-exchange-resin shaping plate produce a curve and 
deformation by applying the potential difference to an ion-exchange-resin shaping plate by the 
moisture state as indicated by JP.6-6991,A. JP,1 0-2061 62,A. etc. as an actuator which was 
cheap and was excellent in power-saving, responsibility, a resistance to environment, etc. are 
proposed conventionally. Moreover, as application equipment constituted by moving part using 
this giant-molecule actuator component, the fluid control unit which performs fluid control of 
turning of fluid flow, closing motion of a fluid channel, etc. is also conventionally proposed as are 
indicated by JP.8-10336,A, and indicated by a medical tubing, JP,6-288606,A, JP,9-137872,A, 
such as a catheter for blood vessel insertion, and induction of an endoscope, etc. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it is necessary to fix the both ends of a 
component or to fix the perimeter of a component and such a fixed means is adopted in order 
for the giant-molecule actuator component proposed conventionally to be unable to perform the 
variation rate of a large area by the component independent but to enlarge displacement area, 
the amount of displacement will fall and only the very minute amount of displacement will be 
obtained. It operates with sufficient responsibility under small power, therefore, lightweight, while 
it is small and cheap Though it has the property of being able to operate also in further various 
kinds of liquid and atmospheric air. and excelling also in the resistance to environment, the 
applicability The very thin medical tubing of extent which passes along a blood vessel so that 
clearly also from the application equipment mentioned above. It is restrained by the moving part 
for equipments of an operating range minute like the fluid control unit which carries out minute 
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control of the fluid per mul, and detailed' etc. It cannot use as moving part of equipment with a 
big operating range etc., but the present condition currently naturally restrained in the narrow 
range has application of a giant-molecule actuator component with the outstanding property. 
[0004] It sets it as the main purpose that this invention offers the membrane type actuator 
which was made in view of the above-mentioned actual condition, can expand the amount of 
displacement, and displacement area, without losing original properties, such as responsibility 
which a giant-molecule actuator component has, and a resistance to environment, and can aim 
at remarkable expansion of applicability. 

[0005] Other purposes of this invention are to use the large membrane type actuator of the 
above applicability effectively, and offer the liquid filled system vibration isolator which can attain 
the improvement and the miniaturization of the vibrationproofing effectiveness to vibration of a 
large frequency domain. 

[0006] Another purpose of this invention is to offer the fluid control unit which can aim at 
improvement in controllability ability with expansion of the control range of fluid flow, using the 
large membrane type actuator of the above applicability effectively. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned main slack purposes, 
the membrane type actuator concerning this invention according to claim 1 This ion-exchange- 
resin shaping plate by applying the potential difference to an ion-exchange-resin shaping plate 
by the moisture state A curve and the giant-molecule actuator component constituted 
deformable. So that it may be mutually arranged by both-sides side of this giant-molecule 
actuator component in the electric insulation condition and the end section side of an ion- 
exchange-resin shaping plate may serve as a free edge in which bay bending is possible at it The 
electrode of the pair which carries out fixed maintenance on both sides of the other end side of 
an ion-exchange-resin shaping plate from both sides, It has a bigger area than the above- 
mentioned giant-molecule actuator component, and is characterized by having the elastic 
membrane arranged at the condition that it can displace in the same direction as it, with the 
curve deformation actuation by the side of the free edge of an ion-exchange-resin shaping plate. 

[0008] According to this invention given in above-mentioned claim 1, by energizing to the 
electrode of the pair in a giant-molecule actuator component, and applying the potential 
difference to both sides of the ion-exchange-resin shaping plate of a moisture state, a 
difference arises in the moisture content by the side of both sides in migration of the water 
molecule accompanying the ionic migration in an ion-exchange-resin shaping plate, and the free 
edge side carries out curve deformation by using as the supporting point the other end side to 
which this ion-exchange-resin shaping plate inserted into with the electrode, and was fixed. It is 
able for the elastic membrane which has a big area to displace in the same direction, and to 
secure greatly the amount of displacement and its displacement range (area) as the whole 
actuator from this with curve deformation actuation of such a giant-molecule actuator 
component. 

[0009] Although the configuration of the ion-exchange-resin shaping plate in a giant-molecule 
actuator component, arrangement, the use number and the configuration of elastic membrane, 
magnitude (area), etc. can be freely set up in the above-mentioned membrane type actuator 
according to the purpose and an application After [ according to claim 2 ] the free edge sides of 
each [ these ] ion-exchange-resin shaping plate have compared, while arranging the plurality of a 
giant-molecule actuator component like especially the other end side of each [ these ] ion- 
exchange-resin shaping plate — one — reams — by adopting the configuration of carrying out 
fixed maintenance with the electrode of the pair of an annular form The whole membrane type 
actuator is followed as much as possible on each one means edge of the miniaturization and ion- 
exchange-resin [ lightweight-izing ] shaping plate in two or more giant-molecule actuator 
components comparing, and carrying out curve deformation by the state of aggregation. The 
large area range can be covered and the variation rate of the elastic membrane can be greatly 
carried out by the strong force. 

[0010] Moreover, what consisted of polyelectrolyte ingredients as an ion-exchange-resin shaping 
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plate which constitutes the giant-molecule actuator component in the above-mentioned 
membrane type actuator may be used. In this case, by adopting the configuration which encloses 
the solvent which maintains an ion-exchange-resin shaping plate in the swelling condition like in 
the space according to claim 3 formed with the electrode of the ion-exchange-resin shaping 
plate made from that polyelectrolyte ingredient, elastic membrane, and a pair, an ion-exchange- 
resin shaping plate is maintained to always high water content, and even if it faces the use 
covering the long time in the inside of air. cun/e deformation actuation can be carried out as 
predetermined. 

[0011] Moreover, the liquid filled system vibration isolator concerning this invention according to 
claim 4 In the hollow closed space formed in the attachment member list connected with the 
attachment member connected with either the oscillating generating section and an oscillating 
receiving part, and another side with the elastic body prepared between both attachment 
members this interior of space — the Lord — secondary, while the bridgewall divided in two 
liquid rooms is stretched possible [ displacement ] in the direction which carries out adjustable 
[ of the volume of both the liquid room ] relatively It is the liquid filled system vibration isolator 
with which it comes to prepare the limit path which is made to open both the liquid room for free 
passage mutually and absorbs the fluid pressure fluctuation of the main liquid interior of a room 
at the time of oscillating generating. As the above-mentioned bridgewall It is characterized by 
having stretched the membrane type actuator indicated by claim 1 thru/or either of 3 in a hollow 
closed space. 

[0012] By adjusting the potential difference which controls turning on and off or an energization 
electrical potential difference, and applies the energization to the electrode of the pair in the 
giant-molecule actuator component which constitutes the displacement right hand side of a 
membrane type actuator to an ion-exchange-resin shaping plate according to this invention 
given in above-mentioned claim 4 It is possible to carry out a variation rate and to adjust the 
dynamic spring constant so that adjustable [ of the volume of two liquid rooms ] may be carried 
out relatively, fixing to an orientation the bridgewall which consists of these membrane type 
actuators **** — the Lord — secondary — by this Vibration of a low frequency field can 
demonstrate the vibration-proof ability which was made to change the bulk-modulus of the Lord 
and a sub**** room with arbitration and sufficient responsibility also to vibration of a RF field, 
and was excellent to vibration of a large frequency domain, of course. Moreover, since thin- 
shape-izing of the bridgewall using a membrane type actuator itself and lightweight-izing are 
possible, it is easy to attain miniaturization of the whole vibration isolator. 
[0013] Furthermore, the fluid control unit concerning this invention according to claim 5 is 
characterized by installing the membrane type actuator which is the fluid control unit which 
comes to prepare the moving-part material which can be displaced in adjustable or the direction 
opened and closed, and was indicated as the above-mentioned moving-part material in the path 
area by claim 1 thru/or either of 3 in a fluid channel in a fluid channel. 

[0014] By adjusting the potential difference which controls turning on and offer an energization 
electrical potential difference, and applies the energization to the electrode of the pair in the 
giant-molecule actuator component which constitutes the displacement right hand side of a 
membrane type actuator to an ion-exchange-resin shaping plate according to this invention of 
the above-mentioned configuration according to claim 5 It is possible for responsibility to 
improve area of a fluid channel greatly the variation rate of the moving-part material which 
consists of these membrane type actuators to adjustable or the direction opened and closed. By 
this While it is applicable also to the closing motion valve and flow control valve in a fluid channel 
of the diameter of macrostomia, as it said that a flow rate was adjusted quickly, improvement in 
fluid controllability ability can also be aimed at. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on a drawing. Drawing 1 is the principle block diagram of the membrane type actuator 
concerning this invention, and the configuration and actuation of this membrane type actuator 
are as follows. 

[0016] Namely, the ion-exchange-resin shaping plates 1A and lA used as the main 
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configurations of the giant-molecule actuator components 1 and 1 consist of electrolyte 
ingredients. When the ion-exchange-resin shaping plates 1 A and 1A made from this electrolyte 
ingredient have been arranged in the mutual comparison condition so that those end sections la 
and 1a may turn into a free edge in which bay bending is possible, Those other end lb and lb is 
pinched with the electrodes 2 and 2 of the vertical pair mutually arranged in the electric 
insulation condition in contact with both sides of each ion-exchange-resin shaping plates 1 A and 

1 A, and fixed maintenance is carried out. The elastic membrane 3 and 3, such as rubber with a 
larger area than the giant-molecule actuator components 1 and 1 , is arranged at the both sides 
of these giant-molecules actuator components 1 and 1, respectively. It is formed with these 
elastic membrane 3 and 3. the ion-exchange-resin shaping plates 1 A and lA. and the electrodes 

2 and 2 of a pair. And where the solvents 5. such as water for maintaining the ion-exchange- 
resin shaping plates 1A and 1A in the swelling condition, are enclosed with the space section 
sealed through the seal members 4 and 4, such as an O ring The membrane type actuator A is 
constituted by attaching the giant-molecule actuator components 1 and 1, elastic membrane 3 
and 3, and electrodes 2 and 2 in one. 

[001 7] In the membrane type actuator A of the above-mentioned configuration By applying the 
potential difference to both sides of the ion-exchange-resin shaping plates 1A and 1A of the 
giant-molecule actuator components 1 and 1 which energize to the electrodes 2 and 2 of a pair 
and are in a swelling condition by the solvent 5 As a difference arises in the moisture content by 
the side of both sides in migration of the water molecule accompanying the migration by the side 
of the cathode (one electrode 2) of the cation in ion-exchange-resin shaping plate lA and 1A 
and these ion-exchange-resin shaping plates 1A and 1A show the imaginary line of drawing 1 
The free edge la and la side carries out curve deformation by using as the supporting point the 
other end lb [ which inserted with electrodes 2 and 2 and was fixed ], and lb side. With curve 
deformation actuation of such giant-molecule actuator components 1 and 1 , the elastic 
membrane 3 of a big area can carry out curve displacement, and can secure greatly the amount 
of displacement and its displacement range (area) as the whole actuator A in the same direction. 

[0018] Drawing 2 - drawing 4 are the plurality (although six pieces show on a drawing) which is 
an example of the operation article of the membrane type actuator A with the above principle 
configurations, and was formed in the shape of a strip of paper. While being arranged at the circle 
configuration in the condition of each of those ion-exchange-resin shaping plate 1 A — of turning 
to the core of a circle, extending and comparing free edge la — mutually in a core, giant- 
molecule actuator component of what is necessary being just three or more pieces 1 — Each 
[ these ] ion-exchange-resin shaping plate 1 A — Other end lb — A side is put between the 
electrode 2 of the pair of the annular form which stands in a row in a circumferencial direction at 
one, and 2. Moreover, the elastic seal rubber 3 and 3 of two or more giant-molecule actuator 
component 1 — circular as elastic membrane to front flesh-side both-sides side is these giant- 
molecules actuator component 1. — It is arranged so that the whole may be covered and the 
periphery section may be put between the electrode 2 of a pair, and 2. The electrodes 2 and 2 of 
the pair of an annular form and by binding tight and fixing to the circumferencial direction 
through two or more cross-section KO typeface-like clamping member 6 — and bolt 7 — which 
have been arranged every suitable spacing Two or more giant-molecule actuator components 1 - 
- Fixed maintenance of the periphery section of other end lb — and elastic seal rubber 3 and 3 
is powerfully carried out between the electrode 2 of a pair, and 2, and this constitutes the 
membrane type actuator A of a" circle configuration. 

[0019] In addition, in the membrane type actuator A of the above-mentioned circle configuration, 
it is formed with elastic seal rubber 3 and 3, the ion-exchange-resin shaping plates 1A and 1A. 
and electrodes 2 and 2. And it is as the principle configuration having described that the solvents 
5, such as water for maintaining the ion-exchange-resin shaping plates 1 A and 1 A in the swelling 
condition, are enclosed with the space section sealed through the seal members 4 and 4, such as 
an O ring. Moreover, although it is the same as that of what actuation of the membrane type 
actuator A of this circle configuration is also the thing of a principle configuration as stated 
above, and described it almost It follows on the thing of ion-exchange-resin shaping plate 1 A — 
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in two or more giant-molecule actuator component 1 — arranged especially at the circle 
configuration which each one means edge 1 a — compares, and is done for curve deformation by 
the state of aggregation. The large area range can be covered and the variation rate of the 
elastic seal rubber 3 can be greatly carried out by the strong force. 

[0020] Drawing 5 is the longitudinal-section structure of the liquid filled system vibration isolator 
constituted using the above-mentioned circle configuration membrane type actuator A. This 
liquid filled system vibration isolator In the hollow closed space formed in the attachment 
member 1 2 list connected with an oscillating receiving part side, such as the attachment member 
1 1 connected with an oscillating generation source side, such as car motor, and a frame for 
automobiles, of both the attachment member 11 and India rubber (elastic body) 13 of the 
abbreviation annular cone form interposed among 1 2 this interior of a hollow closed space — the 
Lord — secondary, while the bridgewall 14 which carries out partition formation is installed in the 
direction of a-b which carries out adjustable [ of the volume of both the liquid rooms 1 5 and 1 6 ] 
relatively possible [ displacement ] at two liquid rooms 15 and 16 The air chamber 18 with which 
the gas (air) was enclosed through diaphram 17 is formed in the pars-basilaris-ossis-occipitalis 
side of the main liquid room 15. moreover, between the cartridge casing 19 by which the fixed 
coupling was carried out to the bridgewall 14 and the above-mentioned attachment member 12 
Both the liquid rooms 15 and 16 The limit path 20 for a buffer (orifice) which some mounting fluid 
objects in the main liquid room 15 which it is made mutually open for free passage, and is 
compressed in connection with the elastic deformation of India rubber 13 at the time of 
oscillating generating are made to flow to the subliquid room 16 side, and absorbs conjointly the 
fluid pressure fluctuation in the main liquid room 15 with deformation of diaphram 17 is formed. 
[0021] The membrane type actuator A equipped with the configuration shown in drawing 2 - 
drawing 4 as a bridgewall 14 in the liquid filled system vibration isolator which has the above 
basic configurations is used, this is stretched in a hollow closed space, and the control unit 
(illustration abbreviation) to the electrodes 2 and 2 in membrane type actuator A {a bridgewall 
(14)} which fluctuates ON-OFF and the energization current of energization is formed. 
[0022] In the liquid filled system vibration isolator of the above-mentioned configuration, by 
turning OFF energization to electrodes 2 and 2, the dynamic spring constant of the membrane 
type actuator A used as a bridgewall 14 becomes large, and a bridgewall 14 is fixed under the 
conditions on which vibration of a low frequency field acts. In this condition, a limit flow of some 
mounting fluid objects in the main liquid room 15 compressed by deformation of India rubber 13 
accompanying oscillating addition will be carried out through the limit path 20 at the subliquid 
room 16 side, the fluid pressure fluctuation in the main liquid room 15 will be absorbed, by this, 
vibration of a low frequency field can be decreased and a predetermined vibrationproofing 
function can be demonstrated. 

[0023] On the other hand, under the conditions on which vibration of a RF field acts, by turning 
ON energization to electrodes 2 and 2. and fluctuating the energization current, the dynamic 
spring constant of the membrane type actuator A used as a bridgewall 14 becomes small, and a 
bridgewall 14 will improve [ responsibility ] relatively the volume of the Lord and the subliquid 
rooms 15 and 16 adjustable in the direction of a-b according to oscillation frequency. By this, a 
vibrationproofing function big enough can be demonstrated also to vibration of a large RF field. 
[0024] Drawing 6 and drawing 7 are the vertical section side elevations and bottom views of a 
valve which are an example of the fluid control unit constituted using the above-mentioned 
circle configuration membrane type actuator A. This valve as a valve element (moving-part 
material) 24 which counters the valve seat 23 prepared in the inlet-port section from that 
upstream path 22A to downstream path 22B by the fluid channel 22 in the valve casing 21, and 
opens and closes a path 22 The membrane type actuator A of the circle configuration equipped 
with the configuration shown in drawing 2 - drawing 4 is installed, and the elastic seal rubber 3 in 
this membrane type actuator A is constituted by [ of two or more giant-molecule actuator 
component 1 — ] carrying out a variation rate in connection with curve deformation that a fluid 
channel 22 should be opened and closed. 

[0025] In the valve of the above-mentioned configuration, by turning OFF energization to the 
electrodes 2 and 2 in the membrane type actuator A, the elastic seal rubber 3 in this membrane 
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type actuator A {a valve element (24)} will be in the clausilium condition of having been stuck by 
the valve seat 23. like drawing 6 , and the fluid flow from upstream path 22A to downstream path 
22B can be stopped. As the elastic seal rubber 3 in the membrane type actuator A which serves 
as a valve element 24 by turning ON energization to electrodes 2 and 2 on the other hand shows 
drawing 8 It will be in the valve-opening condition by which the variation rate was carried out in 
the direction estranged from a valve seat 23, and a fluid can be poured like an arrow head 
towards downstream path 22B from upstream path 22A. At this time an energization current — 
fluctuating — the variation rate of a valve element 24 — an amount — getting it blocked — the 
flow rate of a fluid can be adjusted with arbitration and sufficient responsibility by adjusting 
opening. 

[0026] Drawing 9 is the vertical section side elevation of the discharge-pressure adjusting device 
of the pump which are other examples of the fluid control unit constituted using the above- 
mentioned circle configuration membrane type actuator A. The discharge-pressure adjusting 
device of this pump installs the membrane type actuator A of the circle configuration which 
equipped the pars basilaris ossis occipitalis of the accumulator room 32 which has check valves 
31 A and 31 B in the inlet-port section and the outlet section, respectively with the configuration 
which shows the discharge pressure from a pump to drawing 2 - drawing 4 as moving-part 
material 33 for the discharge-pressure control for controlling uniformly. 
[0027] In the discharge-pressure adjusting device of the pump of the above-mentioned 
configuration, the liquid breathed out from a pump is introduced into the accumulator room 32 
through one check valve 31 A. At this time, turn ON energization to the electrodes 2 and 2 in the 
membrane type actuator A. and the elastic seal rubber 3 in this membrane type actuator A 
{moving-part material (33)} like drawing 10 By making a curve variation rate carry out in the 
direction which expands the accumulator room 32, the AKYUMU rate of the liquid breathed out 
from the pump can be carried out to the accumulator room 33 through primary side stream way 
34A and check valve 31 A, absorbing pulsation of fluid pressure. 

[0028] And when the fluid pressure in the AKYUMU rate room 33 reaches at the time of a setup, 
clausilium of one check valve 31 A is carried out, check valve 31B of another side is opened, and 
the liquid of the accumulator room 32 is discharged by secondary passage 34B through check 
valve 31 B. pass check valve 31 B of another side in the liquid of the AKIMU rate room 32 by 
making reverse the energization current value to the electrodes 2 and 2 in the membrane type 
actuator A, and making the curve variation rate of the elastic seal rubber 3 {moving-part material 
(33)} carry out in the direction which reduces the accumulator room 32 like drawing 1 1 at this 
time — it can send out to secondary passage 34B by the pressure of about 1 law. 
[0029] In addition, although each above-mentioned example and an application explained the 
membrane type actuator A with which the outer shell configuration was constituted circularly, it 
is possible for outer shell configurations to be also square shapes, such as a square and a 
rectangle, and for there to be no limit special also to the magnitude (area) of elastic seal rubber 
and a configuration, and to set up freely according to the purpose and an application. 
[0030] 

[Effect of the Invention] As mentioned above, according to this invention according to claim 1 to 
2. a giant-molecule actuator component maintaining small [ lightweight ] and the lightweight 
property which was cheap and was excellent in power-saving, responsibility, a resistance to 
environment, etc. which it has essentially, the variation rate of the elastic membrane with a large 
area can be carried out with curve deformation actuation of a giant-molecule actuator 
component, and improvement in responsibility can be attained in the amount of displacement as 
the whole actuator, and the expansion list of the displacement range (area). Therefore, the 
effectiveness that quick actuation nature is demanded greatly [ operating range ] and that it is 
effectively available as moving part of various equipments etc., and remarkable expansion of 
applicability can be aimed at is done so. 

[0031] Moreover, according to this invention according to claim 4, by using as a bridgewall the 
membrane type actuator which has the effectiveness like the above, it excels in vibration-proof 
ability to vibration of a large high-frequency field, and a compact liquid filled system vibration 
isolator can be offered. 
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[0032] Furthermore, while it is applicable also to the closing motion valve and flow control valve 
in a fluid channel of the diameter of macrostomia by using the membrane type actuator which 
has the effectiveness like the above as moving-part material, such as a valve element, according 
to this invention according to claim 5. the fluid control unit which has quickly the outstanding 
fluid controllability ability which can be adjusted for a flow rate can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the principle block diagram of the membrane type actuator concerning this 
invention. 

[Drawing 2] It is the appearance perspective view showing an example of the operation article of 
the above-mentioned membrane type actuator. 

[Drawing 3] It is the ****** Fig. of an operation article same as the above. 

[Drawing 4] It is drawing of longitudinal section in alignment with G-G string of drawing 3 . 

[Drawing 5] It is drawing of longitudinal section of the liquid filled system vibration isolator which 

is an example of the application article of the above-mentioned membrane type actuator. 

[Drawing 6] It is the important section expansion vertical section side elevation of the valve 

which are other examples of the application article of the above-mentioned membrane type 

actuator. 

[Drawing 7] It is the bottom view of a valve same as the above. 

"Drawing 8] It is the vertical section side elevation showing the operating state of a valve same 
as the above. 

[Drawing 9] It is the important section enlarged vertical longitudinal sectional view of the 
discharge-pressure adjusting device of the pump which is another example of the application 
article of the above-mentioned membrane type actuator. 

[Drawing 10] It is the vertical section side elevation showing one operating state of the 
discharge-pressure adjusting device of a pump same as the above. 

[Drawing 1 1] It is the vertical section side elevation showing other operating states of the 

discharge-pressure adjusting device of a pump same as the above. 

[Description of Notations] 

1 Giant-Molecule Actuator Component 

1A lon-exchange-resin shaping plate 

la The free edge of an ion-exchange-resin shaping plate 

1 b The fixed side edge of an ion-exchange-resin shaping plate 

2 Electrode 

3 Elastic Membrane (Elastic Seal Rubber) 
1112 Attachment member 

13 India Rubber (Elastic Body) 

14 Bridgewall 
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1 5 The Main Liquid Room 

1 6 SubLiquid Room 
20 Limit Path 

22 Fluid Channel 

24 Valve Element (Moving-Part Material) 

33 Moving-Part Material for Discharge-Pressure Control 

A Membrane type actuator 
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